
Journal of Clinical and Analytical Medicine  | 

 
O

h

r

c

i

r

g

a

in

e

a

s
l

e R

1

Gulsen Ozkan Tanrıverdi1, Elzem Sen2, Suleyman Ganidagli2 

1Department of Anesthesiology, 25 Aralik State Hospital, 
2Department of Anesthesiology and Reanimation, Gaziantep University, Gaziantep, Turkey

Preemptive epidural analgesia 

Effect of preemptive epidural analgesia 
in percutaneous nephrolithotomy

Perkütan nefrolitotomide preemptif 
epidural analjezinin etkisi

DOI: 10.4328/JCAM.5246  Received: 27.07.2017 Accepted: 29.07.2017 Printed: 01.11.2017          J Clin Anal Med 2017;8(6): 501-6
Corresponding Author: Elzem SEN, Department of Anesthesiology and Reanimation, University of Gaziantep, School of Medicine, 27310 Gaziantep, Turkey.
GSM: +905327842151 F.: +90 3423603998 E-Mail: drelzem@hotmail.com

Öz

Amaç: Bu çalışmada Perkütan Nefrolitotomi (PNL) olacak hastalarda , genel 

anestezinin ve genel anesteziye eklenmiş epidural anestezinin stres yanıtı, 

hemodinamik değişimler ve postoperatif analjezik gereksinimlerinin karşı-

laştırılması amaçlanmıştır. Gereç ve Yöntem: PNL yapılan 50 hasta vardı. 

Hastalar randomize olarak 2 gruba dağıtıldı. Grup A: Genel anestezi verilen 

(sevofluran + 50% O2+ air mixture + 2 µg/kg fentanil) (n=25). Grup E: Epidu-

ral analjezi. Gruplar arasında demografik veriler, hemodinamik parametreler, 

postoperatif VAS değerleri ve analjezik tüketimleri karşılaştırıldı. Bulgular: Bu 

çalışmada cerrahi strese nöroendokrin yanıtın değerlendirilmesi için kullanı-

lan parametrelerden glukoz, insülin, kortizol ve C-reaktif protein değerlerin-

deki değişimler her iki grupta istatistiksel olarak benzerdi (p> 0.05). Gruplar 

arasında postoperatif toplam analjezik tüketiminde istatistiksel olarak an-

lamlı fark yoktu (p> 0.05). Tartışma: Stres ve inflamatuvar yanıttaki değişik-

likler tek doz epidural analjezi etkinliğinin sürdüğü dönemde önlenir, ancak 

sonraki dönemlerde etkisiz kalmaktadır.
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Abstract
Aim: The present study aimed to compare stress response, hemodynamic 
changes, and postoperative analgesic requirements of general anesthesia 
and preemptive epidural analgesia added to general anesthesia in patients 
who will receive Percutaneous Nephrolithotomy (PNL). Material and Method: 
There were 50 patients undergoing PNL. Patients were randomly distributed 
into two groups: Group A: General anesthesia (GA) group (induction; sevo-
flurane + 50% O2+ air mixture + 2 µg/kg fentanyl) (n=25). Group E: Epi-
dural analgesia (13 mL 0.25% levobupivacaine + 2 mL 100 µg fentanyl) + 
GA (induction; sevoflurane + 50% O2+ air mixture + 2 µg/kg fentanyl) (n=25). 
Demographic data, hemodynamic parameters, postoperative VAS values 
and analgesic consumption were compared among the groups. Results: The 
changes in glucose, insulin, cortisol, and C-reactive protein from the param-
eters used in the present study to assess the neuroendocrine response to 
surgical stress were statistically similar in both groups (p>0.05). There was 
no statistically significant difference in the postoperative total analgesic 
consumption between the groups (p>0.05). Discussion: The changes in stress 
and inflammatory response are prevented in the period during which the ef-
ficacy of single-dose epidural analgesia continues; however, it remains inef-
fective in the following periods.
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Introduction 
Stress response refers to the whole series of autonomic, neu-
roendocrine, metabolic, and immune responses to achieve ho-
meostasis of the body against stimulations started by various 
harmful stimuli [1]. Percutaneous nephrolithotomy (PNL) is an 
endoscopic procedure performed under general anesthesia 
or epidural anesthesia [2]. Preemptive analgesia has been re-
ported to affect stress response by preventing the first painful 
stimulus in the neural system during a surgical procedure [3,4]. 
The present study aimed to compare stress response, hemody-
namic changes, and postoperative analgesic requirements of 
general anesthesia and preemptive epidural analgesia added to 
general anesthesia in patients who will receive PNL.

Material and Method
The present study was planned after obtaining the approval of 
the local ethics committee dated 28.04.2008 and with decision 
no: 04-2008/94. All the patients were informed about the study, 
and informed consent form was obtained from them. 
The study included 50 patients aged between 18 and 70 years, 
who were American Anesthesiologists Association (ASA) risk 
group I-II and would receive PNL by the Urology Department 
between April and September 2008 at Gaziantep University 
Hospital. Patients were randomly distributed into two groups:
Group A: General anesthesia group (induction; sevoflurane + 
50% O2+ air mixture + 2 µg/kg fentanyl) (n=25)
Group E: Epidural analgesia (13 mL 0.25% levobupivacaine + 2 
mL 100 µg fentanyl) + general anesthesia (induction; sevoflu-
rane + 50% O2+ air mixture + 2 µg/kg fentanyl) (n=25)
Patients with a body mass index >30 kg/m2; local anesthesia 
or opioid allergy; ongoing use of opioids; active infections; neu-
rological diseases; abnormal coagulation tests; cardiac, hepatic 
and renal failure; endocrine-metabolic disorders; patients who 
were uncooperative; and patients who had no ability to physi-
cally or verbally perform and compare were excluded from the 
study. Considering the diurnal rhythm of cortisol, attention was 
paid to operate patients between 08:00 and 10:00 a.m.
One day before the surgery, patients were given detailed and 
understandable information about the study, and their written 
consents were obtained. 
Fifteen minutes before taking patients into the operating room, 
a preoperative blood sample was taken for glucose, cortisol, 
insulin, and CRP analysis in both groups. Blood samples were 
repeated 30 minutes after the incision and at postoperative 
hours 1 and 24. 
Initial hemodynamic parameters and age, height, weight, gen-
der, and ASA risk groups were recorded.
Before anesthesia, Group E was administered infiltration anes-
thesia with cutaneous and subcutaneous 20 mg 2% lidocaine 
(Jetmonal ampul® Adeka) at the level of the L1-L2 interverte-
bral space, after ensuring asepsis of the lumbar region. From 
the same space, a 15G Tuohy epidural needle (Portex®, Epi-
dural minipack, Mexico) was advanced in such a manner that 
the opening would be in a cephalic direction using a midline 
approach and epidural was determined using the loss of resis-
tance technique. After it was ensured that there was no blood 
or cerebrospinal fluid, a test dose of 3 ml 2% lidocaine was 
administered. Then, 13 mL 0.25% levobupivacaine (Chirocaine 

flakon® Abbott, USA) + 2 ml 100 µg fentanyl (Fentanyl®, Abbott, 
Chicago) was administered slowly as a total of 15 ml volume 
bolus. 
Preoxygenation was administered to patients for three min-
utes, and during the induction, 1-2 mg/kg propofol (Propofol® 
1%, Fresenius Kabi, Hamburg) and 2 µg/kg fentanyl (Fentanyl®, 
Abbott, Chicago) were administered. Following the loss of the 
eyelash reflex, muscle relaxation was ensured using IV vecuroni-
um bromide (Norcuron®, Organon, Holland, 0.1 mg/kg). For 
maintenance, sevoflurane (Sevorane® Abbott, USA) was used 
at a 2-2.5% concentration within 5 l/min of 50% O2 - 50% air 
mixture. Patients were set to the prone position.
Hemodynamic parameters of all patients were recorded after 
2 and 5 minutes following intubation. Again, all these changes 
were monitored and recorded after 2, 5, 10, 15, 30, 45, 60, 90, 
and 120 minutes following skin incision.
Hemodynamic parameters were recorded at postoperative 
hours 1, 2, 4, 8, 16, and 24. Pain severity was evaluated us-
ing VAS (0=no pain, 10= worst possible pain) at postoperative 
hours 1, 2, 4, 8, 16, and 24. In the postoperative period, IV tra-
madol PCA (Contramal, Abdi İbrahim) was administered in both 
groups for pain management at 4 ng/ml concentration with a 
bolus dose of 20 mg, maintenance dose of 8 mg/hour and lock-
out time of 20 minutes.

Statistical Analyses
To evaluate the study results, the statistical analyses were per-
formed using SPSS (Statistical Package for Social Sciences) for 
Windows 15.0 program. Parametric data were analyzed using 
the student t-test, and non-parametric data were analyzed us-
ing the x2 test. Intragroup comparisons were analyzed using 
the paired samples t-test. P<0.05 was considered statistically 
significant. The data were expressed in mean ± standard devia-
tion (mean ± SD).

Results
The patients’ gender, age, weight, height, and ASA risk groups 
were evaluated. The groups were similar regarding the duration 
of operation and anesthesia (p>0.05) (Table 1).

The MBP values measured during extubation were significant-
ly lower in Group E compared to Group A (p<0.05). There was 
no change in groups’ MBP values compared to control values 
(p>0.05) (Figure 1).
Among the hemodynamic parameters measured, the heart 
ratio values were statistically significantly lower in Group E 
compared to Group A at post-induction and-intubation minute 

Table 1. Patient demographics data

GROUP A 
(n=25)

GROUP E 
(n=25)

P

Gender (F / M) 11 / 14 11 / 14 100

Age (years) 40.00 ± 13.26 36.84 ± 12.29 0.754

Weight (kg) 72.48 ± 16.50 74.12 ± 14.78 0.876

Height (cm) 166.80 ± 0.08 167.44 ± 0.07 0.464

Duration of anesthesia (min) 88.44 ± 30.14 76.32 ± 25.67 0.163

Duration of operation (min) 72.60 ± 28.94 66.60 ± 26.00 0.277

ASA I / II 12 / 13 (24%) 13 / 12 (26%) 100
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5 (p<0.05). The intragroup assessment revealed significant re-
ductions in heart rate at minutes 90 and 120 in Group A, and 
at minutes 5 and 120 in Group E compared to control values 
(p<0.05) (Figure 2).

The control means of glucose, insulin, cortisol, and CRP from 
the parameters used in the present study to assess the neuro-
endocrine response to surgical stress were statistically similar 
in both groups (p>0.05).
The blood glucose levels of Group E were statistically sig-
nificantly lower at postoperative hour 1 compared to Group A 
(p<0.05). The intragroup comparison revealed significant eleva-
tions at postoperative hours 1 and 24 in both groups compared 
to the control value (p<0.05) (Figure 3).
The inter-group comparisons revealed statistically significantly 
lower blood levels of insulin in Group E at postoperative hour 
1 compared to Group A (p<0.05). There were significant eleva-
tions in insulin levels at postoperative hour 24 in both groups 
compared to the control values (p<0.05) (Figure 4).
There was no statistically significant difference in measured 
cortisol values between the groups (p>0.05). The intragroup 
comparison revealed a significant elevation at postoperative 
hour 1 in Group A, and post-incision minute 30 and postop-
erative hour 24 in Group E compared to control value (p<0.05) 
(Figure 5).
There was no statistically significant difference in CRP between 
the groups at any measurement point (p>0.05). The intragroup 
comparison revealed a statistically significant elevation at 
postoperative hour 24 in both groups compared to the control 
value (p<0.05) (Figure 6).

The inter-group comparison of pain scores in the postoperative 

period revealed statistically significantly higher VAS levels at 

hours 1, 2, and 16 in Group A compared to Group E (p<0.05). 

There was no significant difference between the groups at 

other measurement points (p>0.05). Based on the intragroup 

comparison, the VAS levels at postoperative hours 4 and 8 were 

significantly higher compared to postoperative hour 1 in Group 

E (p<0.05). In Group A, the VAS levels measured at postopera-

Figure 1. MBP variation between groups over time

Figure 3. Glucose variation between groups over time

Figure 5. Cortisol variation over time in groups

Figure 6. CRP variation over time in groups

Figure 4. Insulin variation over time by groups

Figure 2. HR variation over time in all groups
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tive hours 4, 8, 16, 20, and 24 were statistically significantly de-
creased compared to postoperative hour 1 (p<0.05) (Figure 7).
There was no statistically significant difference in the postoper-
ative total analgesic consumption between the groups (p>0.05) 
(Figure 8). 

Discussion
Percutaneous surgery has superseded open surgery procedures 
owing to the advantages of lower cost, lower morbidity, and 
shorter recovery times. Since PNL, different from open surgery, 
is performed in the prone position and also suitable at the sur-
gical level, it can be performed using epidural anesthesia. Gen-
eral anesthesia is most commonly preferred in such patients [5]. 
In general anesthesia, hemodynamic responses vary by an-
esthetic depth. The combination of general anesthesia with 
regional methods may change these responses. Cox et al. [6] 
conducted a study with 88 patients and indicated that hypo-
tension was the most common side effect reported during the 
surgery in 18 patients that received bupivacaine after admin-
istering 0.5% 15 ml (75 mg) bupivacaine, 0.5% 15 ml (75 mg) 
levobupivacaine, or 0.75% 15 ml (112.5 mg) levobupivacaine 
through the epidural route, and there was no evident difference 
in the effects on the cardiovascular system between the groups. 
The present study also revealed that hemodynamic parameters 
are suppressed with general anesthesia + epidural analgesia 
(0.25%) levobupivacaine. 
Preemptive analgesia studies suggest that the co-adminis-
tration of local anesthetics, opioids, and other agents would 
provide prolonged analgesia and suppress the inflammatory 
response, and therefore it may be more effective in reducing 
pain intensity [7].

Dahl et al. [8] reported that preoperatively administered epidur-
al bupivacaine and morphine did not produce different results 
than postoperatively administered epidural bupivacaine and 
morphine. In order to recommend preemptive analgesia clini-
cally, it is important to establish the timing, duration, and opti-
mal density of analgesia that would prevent changes in dorsal 
horn neurons after tissue injury through experimental studies. 
The findings of the present study also indicate that preemptive 
epidural analgesia does not affect postoperative analgesic con-
sumption statistically. 
Dahl and Kehlet [9] claimed that central sensitization does not 
occur only in the preoperative period, but may also be induced 
in the postoperative period due to permanent infection and 
hyperalgesia in the wound site. Therefore, we planned analge-
sic treatment as pre-, intra-, and postoperative in the present 
study.
It is difficult to determine analgesic requirement, administer 
small doses when required, and notice undesired effects during 
single-dose analgesic application in postoperative analgesia 
[10]. Therefore, we preferred the PCA method. We used a syn-
thetic opioid (tramadol) with intravenous PCA for postoperative 
pain management in the groups.
Hyperglycemia occurs after the inhibition of the hepatic glyco-
genolytic response, which develops as a response to surgical 
stress. It has been reported that glucose homeostasis is better 
maintained with epidural analgesia in lower abdominal opera-
tions [11]. The increased plasma glucose level related to sur-
gery starts just after the initiation of surgery. Regarding this, 
reduced glucose use by peripheral tissues due to surgery is an 
important factor, as well as increased glucose production by 
cortisol and catecholamine [12].
Loughran et al. [13] compared general anesthesia and epidural 
anesthesia in patients undergoing cesarean sections, and es-
tablished that the epidural block reaching at least the T6 der-
matome suppresses blood pressure, heart ratio, and plasma 
levels of catecholamine, cortisol, and glucose.
Lattermann et al. [14] found that glucose response is more 
limited in patients receiving epidural anesthesia compared to 
the general anesthesia administered group. Lattermann et al. 
[15] in another study investigating the anti-catabolic effect of 
neuro-axial blockage following hip surgery did not establish any 
difference in glucose production rates on postoperative day 1 in 
both groups receiving general anesthesia and combined spinal-
epidural anesthesia.
The lower plasma glucose level observed in the present study in 
Group E at postoperative hour 1 is consistent with other stud-
ies. A glucose level >150 mg/dl was not observed in any of the 
groups.
Blood glucose levels are known to be lower with a postoperative 
epidural opioid application compared to the intravenous opioid 
application [6]. Again, compared to postoperative intravenous 
morphine application following general anesthesia, it has been 
that observed blood glucose levels are better suppressed by 
paravertebral anesthesia and analgesia combined with gen-
eral anesthesia [16]. In the present study, tramadol, which is 
an intravenous synthetic opioid, was administered with PCA 
to both groups in order to ensure inter-group standardization. 
Therefore, we believe that there was no significant difference 
between the groups.

*(p<0.05) Statistically significant differences in the inter-group comparison 
#(p<0.05) Significant differences compared to the control value in the intragroup comparison 

Figure 7. VAS variation over time in groups

Figure 8. Postoperative 24-hour analgesic consumption amount of the groups
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Prior studies established that cortisol levels increase starting 
from the skin incision in cases that received general anesthe-
sia + epidural analgesia, but the blood cortisol levels were sup-
pressed in the general anesthesia +epidural analgesia group 
compared to the general anesthesia -administered group 
[17,18]. 
Kouraklis et al. [19] established that there was a lower eleva-
tion in cortisol and glucose levels in the combined general and 
epidural anesthesia group having upper abdominal surgery 
compared to general anesthesia, but it was not completely sup-
pressed.
Norman et al. [20] reported that the effect of epidural analge-
sia on stress response to surgery is not as significant. Another 
study showed that this kind of application does not produce any 
difference in plasma cortisol levels between groups [21].
The present study did not establish any statistically significant 
difference between the groups. Cortisol levels were higher at 
postoperative hour 1 compared to the control value in Group 
A, while cortisol levels were significantly lower at post-incision 
minute 30 and postoperative hour 24 compared to the control 
value in Group E. Single-dose epidural anesthesia and analgesia 
planned for the present study allowed to observe the change in 
the surgical stress profile through the elimination of analgesic 
efficacy in the same patient group. Ultimately, it was concluded 
that epidural analgesia better suppresses the stress response.
Asoh et al. [22] study compared epidural anesthesia and general 
anesthesia in terms of plasma concentrations of glucose, lac-
tate, non-esterified fatty acids, and insulin, indicated that the 
glucose level is significantly lower in epidural anesthesia group, 
the insulin/glucose rate is lower at postoperative day 1 in epi-
dural anesthesia group, and that the insulin sensitivity is better. 
They concluded that epidural anesthesia is likely to inhibit en-
docrine, metabolic response in upper abdominal surgeries.
Schricker et al. [23] study compared combined epidural and 
general anesthesia with general anesthesia in patients under-
going colorectal surgery and found that intraoperative lactate, 
free fatty acids, insulin, and glucagon did not change in either 
group, but the concentrations of cortisol and glucose increased 
(p<0.05). They concluded that both types of anesthesia were in-
sufficient to prevent the intraoperative reduction in glucose use. 
Insulin, an anabolic and hypoglycemic hormone, decreases after 
trauma, in contrast to glucose and cortisol. This helps to main-
tain hyperglycemia and preserve the metabolic state in vital 
organs [24]. 
The present study observed reduced insulin levels in Group E 
in the measurements at postoperative hour 1. We believe that 
the efficacy of preemptive epidural analgesia continued at this 
measurement point.
Plasma levels of some proteins increase in acute inflammatory 
settings or secondary to various tissue injuries. Postoperative 
plasma levels of CRP indicate the severity of the acute phase 
response to surgical trauma. Elevations in CRP levels may vary 
from an amount as slight as 50% to an amount as great as 
1000-fold. CRP starts to increase at 12 hours following trauma 
and inflammation, reaches the maximum level at 48-72 hours, 
and returns to normal levels after one week [25]. 
In the present study, intravenous tramadol PCA was used for 
postoperative pain management in both groups. VAS scoring 

was lower within the first two hours in Group E compared to 
Group A (p<0.05). We believe that this resulted from the contin-
ued effect of analgesia within the first postoperative two hours 
in the group that received preemptive epidural analgesia pre-
operatively.
In conclusion, preemptive epidural analgesia combined with 
general anesthesia was suppressed hemodynamic parameters 
slightly compared to the only general anesthesia group. The 
groups were similar in terms of side effect profiles. It was con-
cluded that the changes in stress and inflammatory response 
are prevented in the period during which the efficacy of single-
dose epidural analgesia continues; however, it remains ineffec-
tive in the following periods.
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